seminar participants at the AREUEA summer meetings, the Federal Reserve Banks of San Francisco and Atlanta, and USC for helpful comments. Elizabeth Kite and Meryl Motika provided excellent research assistance. We thank Anita Todd for editorial assistance.
Introduction
Financing constraints hinder the smoothing of housing and non-housing consumption. However, relative to the early 1990s, innovations in the mortgage market have effectively reduced these constraints in a variety of ways.
1 For instance, the increase in the menu of mortgage instruments allows consumers to better match housing decisions with permanent income instead of current income. Also, mortgage lenders have increased their ability to measure and price the risk of mortgage applicants, allowing, among other things, lower down payment requirements. Finally, consumers face lower costs today for refinancing existing mortgages and extracting home equity, effectively increasing the liquidity of their homes. Coinciding with these developments in the mortgage market has been a marked increase in the demand for owner-occupied housing, as witnessed by a sharp increase in the homeownership rate and also in the share of income devoted to housing consumption.
Innovations in the mortgage market and the increase in demand for housing are likely linked. To explore this linkage, we model the consumer's housing consumption problem in the face of several financing constraints. As the financing constraints are relaxed by innovations in the mortgage market, households enjoy higher utility and optimally choose to increase the share of income devoted to housing. Coupled to these models, our empirical strategy examines the timing of the house purchase decision (the extensive margin) and also on the share of income devoted to housing by homeowners (the intensive margin). In terms of the house purchase decision, the homeownership rate witnessed a remarkable 5
percentage point increase between 1994 and 2004 after being relatively stable for several decades. The homeownership rate increased sharply for young households, especially for households with relatively high educational attainment; it is these households that have the greatest discrepancy between current income and permanent income, and therefore it is these households that would benefit greatly from innovations in mortgage markets.
On the intensive margin, owner-occupied households have increased the share of their income devoted to housing by several percentage points from 1997 to 2005. We document that lower income households increased their spending on housing more sharply than did higher income households, consistent with the view that higher income households faced less binding financing constraints. To address a competing hypothesis that households increased their share of income going to housing because housing became a more attractive asset, we examine how spending varied between markets differentiated by observed house price appreciation. We find that spending on housing as a share of income increased markedly in virtually all markets, regardless of what happened to house prices in those markets. Insofar as alternative mortgage products may have increased the potential for housing consumption smoothing, we find that young and educated households have chosen mortgage products with relatively low mortgage interest rates.
This paper builds upon a growing literature on the evolution of financial constraints in housing markets and their effects on the consumption of housing, housing prices, and the consumption and prices of other goods and assets in the economy. The paper that is perhaps the most similar to ours is Gerardi, Rosen, and Willen (2006) ; in that paper, the authors argue that homeowners have improved their ability to better match their future income with house prices, and the reason for this better matching is because of innovations in mortgages. Chambers, Garriga, and Schlagenhauf (2005) also examine the changes in the home ownership rate via a dynamic general equilibrium model. They argue, like us, that mortgage market innovations are a quantitatively important part of the explanation for the rise in the homeownership rate in the 1990s. 2 Our paper differs from these two papers in that we examine empirically how demand for housing has increased at the time that these mortgage market innovations have taken place. We identify the demographic groups whose behavior has changed the most, while presenting some preliminary evidence on the way these changes in housing consumption were financed.
The paper is organized as follows. In Section 2 we provide a brief summary of developments in the mortgage market that have reduced the constraints faced by home buyers and owners. Section 3 outlines a household's consumption/housing consumption problem to motivate the main empirical predictions of mortgage market innovation for consumer behavior.
Section 4 presents a series of empirical results from a wide variety of datasets that support the implications of the model and Section 5 concludes.
Innovations in the mortgage industry
Since the mid-1990s, the most profound changes in the mortgage market appear to have stemmed from improvements in the ability of mortgage issuers to gather and process information. Information technology has reduced the costs incurred in the mortgage origination process, has assisted lenders in learning about the credit quality of borrowers and the value of collateral, and helped in offering a greater array of mortgage products.
In terms of reducing the costs associated with the mortgage origination process, lenders must share information with credit bureaus, title companies, appraisers, and insurers, among others. Prior to the availability of easy-to-use email and fax machines, much of the data needed to make an underwriting decision was assembled slowly as the different parties exchanged information through the mail. The industry now speaks of the "paperless" mortgage and its potential to dramatically reduce the amount of time between closing of the loan and securitization.
3 Danforth (1999) estimates that, prior to the introduction of internet-based features to the mortgage origination process, transaction costs associated with mortgage origination reached three percentage points of total loan value. While it is difficult to obtain precise mortgage lending costs for commercial banks or mortgage companies, one crude measure suggests that labor productivity in the mortgage industry increased substantially (about 2-1/2 times) from the early 1990s to the mid-2000s. Also, the points and spreads for 1-year adjustable rate mortgages (ARMs) have drifted steadily down over the past decade.
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Statistical models designed to estimate changes in collateral value, or automated valuation models (AVMs), have gained widespread use in the mortgage industry over the past decade.
AVMs have been particularly important for reducing the cost of refinancing, as many lenders rely heavily on the AVM for a quick estimate of the collateral value to see whether the borrower (re)qualifies for the new mortgage loan.
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Statistical models are also used to produce credit scores, and beginning in the mid-1990s, credit scores have been used by the mortgage industry.
6 Credit scoring models have led to better risk management and have helped lenders to form better estimates of repayment probabilities, particularly for borrowers with more opaque credit quality, like first-time and low-income home buyers. 7 As a result, credit scoring could have helped a greater share of the population to become eligible for a mortgage and could have also helped reduce the down payment requirements for others.
A final class of innovations concerns the design of the mortgage instruments themselves.
Product differentiation in the mortgage market reflects the great diversity of tastes and demographics amongst borrowers, as well as the financial conditions in the overall economy.
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Beyond the simple matching of tastes, lenders have incentive to offer a menu of contracts as a way of mitigating the adverse selection problems in the borrower pool. 
A simple model of housing consumption
This section presents a simple model that demonstrates how consumers respond to mortgage market innovations that relax different types of financial constraints. The first constraint is the down payment requirement when purchasing a home. As shown in several surveys, the households that are most likely to benefit from the loosening of this constraint are households with few non-housing assets, such as the young and lower income. A second constraint households face is how much they can borrow relative to current income. 11 This constraint is particularly binding for young, college-educated households whose future income may be much higher than current income. To illustrate this point, Figure 1 shows indexes of average wages estimated by age for different educational attainment categories using the 2000 Decennial Census. 12 A striking result from Figure 1 is the extent to which wages increase for individuals with a college education over their 20's and 30's, and how current income can be significantly below permanent income. For individuals with only a high-school education or less, real incomes typically grow much more slowly over time.
To explore the way in which innovations that relax financial constraints might be expected to affect the consumption decisions of households, we develop a two period model of a household with preferences for a consumption good c and a housing good h. A household lives for two periods, receiving period income y 1 and y 2 . There is no uncertainty. Preferences are given by,
Expenditures on housing consist of a down payment, expressed as a fraction, δ, of the value of the house, h (the per-unit price of housing is set equal to 1), and mortgage payments made in the first and second periods, m 1 and m 2 . These constraints can all be written as,
Equations (2) and (3) are the budget constraints for the first and second periods, and (4) is the solvency constraint requiring borrowers to eventually repay the loan in full.
The household problem is to choose c 1 , c 2 , and h to maximize (1) subject to (2)-(4).
The problem is admittedly simplified, as it abstracts away from the rent-to-buy decision, uncertainty over income or interest rates, bequests motives, and the like. However, the problem illustrates two of the three constraints we wish to focus on. The first is the down payment constraint which limits the amount of the housing purchase that can be financed.
Housing is perfectly divisible in this model, so low income households are not shut out of the housing market. Instead, they consume small quantities of housing. If we were to specify a minimum amount of the housing good,h that can be purchased, then the down payment constraint can be much more important for households with initially low income. Indeed, if prices are such that a household can not afford to buy the minimum quantityh, then reducing the down payment constraint will literally make homeownership possible.
The second constraint that the problem highlights is the timing of the repayment of the mortgage. We consider cases where the repayment schedule is constant over time (m 1 = m 2 ), as is the case for the standard fixed-rate fully amortizing loan. Alternatively, we can allow for payments to grow over time, m 1 < m 2 . As stated above, this shifting of the burden of the mortgage repayment from early in the life of the loan to the latter periods has been one of the defining characteristics of the so-called alternative mortgage products. Other representations of the timing constraint could include, for example, a constraint on m 1 not exceeding a certain fraction of y 1 . These other representations yield results very similar to those presented below.
The model is solved numerically. In these simulations, the housing preference parameter,
(1 − θ), is set to .3, slightly above the share of income that the average household devotes to housing. The parameter γ is equal to 2; the greater the value of γ, the less easily households can substitute consumption in one period for another. The main results are not sensitive to to the choice of γ, so long as γ > 1.
We study two hypothetical households that differ by their income growth; both households have the same income in period 1, but one household enjoys income growth of 50 percent in the second period (similar to the growth experienced by educated households over a multi-year period), while the other household's income grows by just 10 percent. We examine the effect of changes in the down payment constraint on the housing expenditures made by the two households. We also consider two different scenarios for the timing of the mortgage repayment. In the first, the mortgage payments are equal in both periods. In the second scenario, the mortgage payment is allowed to grow in the spirit of some alternative mortgage products. In this scenario, we assume that m 2 = 1.5 * m 1 .
The model's solution includes utility, spending on consumption of the nonhousing good (c 1 and c 2 ), and spending on housing. To better match available empirical measures, we focus on the share of income spent on housing, and the model's results are summarized in These results are based on a very simple model that examines two of the three innovations we have emphasized. A more complex multi-period model is required to examine the effects of the third innovation-the lower costs associated with refinancing and extracting equity from the home. Such an extension yields many of the same qualitative results from the simple two-period model. Namely, if households are allowed access to their home equity to use as income insurance, then reducing the costs of equity extraction (making the home equity more liquid) will have the effect of making the home a more attractive asset, all else equal, and demand for housing will increase. The increase in the liquidity of home equity will benefit all households, and particularly those with fewer non-housing assets (such as the young and lower income), and those with volatile income.
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Empirical results
The models presented in the previous section generate a diverse set of predictions. As one of the important margins of housing adjustment from the consumer's perspective is the rentto-buy margin, our first set of results examines the change in the homeownership rate from 1994 to 2004. Then, focusing only on homeowners, we examine how the share of income devoted to housing has increased over time. The final set of results explores the choice of mortgage characteristics by demographic groups.
Changes in homeownership rates
Our models illustrate how innovations in mortgage markets would increase demand for housing, and one manifestation of that increased demand would be an increase in the homeownership rate. increase in the homeownership rate reflected an increase of 12 million homeowners.
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One factor behind the increase in the homeownership rate could have been the improvement in overall economic conditions, as the 1994-2004 period witnessed a period of aboveaverage growth. However, there are several reasons to discount the improving economy story.
First, although economic growth was strong overall during this period, there was a recession in 2001, and despite this downturn, the homeownership rate steadily increased. Further, as has been documented in numerous studies, gains in real income were largely confined to the upper tail of the income distribution during this time period (see Autor, Katz, and Kearney 2005) , and, as we show and discuss below, the homeownership rate increased rapidly for the low to middle income groups. Finally, looking over a longer time period (back to the 1960s), changes in the homeownership rate do not correlate closely with economic cycles.
Another reason ownership rates could have increased is in response to demographic change. For instance, the median age of the population has been increasing as the baby boomers work their way up the age scale; if older people are more likely to be homeowners, then the increase in the homeownership rate could simply reflect changing demographics. To be more precise about the role of changing demographics, we decompose the change in the homeownership rate into the change attributable to changes in demographics and into changes in the propensity for homeownership for each demographic group. Using the procedure proposed by Fairlie (2005) that follows the spirit of Blinder-Oaxaca decompositions, we find that changes in the demographic distribution between 1994 and 2004 account for less than 20 percent of the increase in the homeownership rate. Most of the increase in the homeownership rate is attributable to an increased propensity for homeownership by each demographic slice of the population.
The models in section 3 are consistent with the results in Table 1 in several ways. Through the credit scoring channel, down payment requirements would be reduced, and that would assist the younger households that are traditionally cash constrained. Also, households with steep expected earnings profiles may be able to purchase their desired home earlier by using financing instruments that have payments that increase over time; that is, households where the head is college-educated. The households headed by younger people enjoyed the largest increase in ownership; according to our models, it is this group that may have faced the largest relaxation in borrowing constraints. Further down in Table 1 are results by age and education. As mentioned in the model section, we examine education because the curvature of lifetime earnings profiles varies tremendously by educational attainment. Within the younger groups (households where the head is less than 40), it is the college educated that have increased their homeownership rates the fastest.
The results in Table 1 hold up to more formal analysis. Probit models of homeownership were estimated with the variables presented in Table 1 (age, education, income, etc.) and other controls include number of children, prime age adults, and seniors. The models were estimated where all of the independent variables were interacted with year (1994 or 2004) .
The number of estimated parameters is therefore large and we do not present them here.
When simultaneously controlling for a wide variety of variables, the demographic groups that enjoyed the largest statistical increase in homeownership are those groups shown in Table 1, namely the young and higher-educated.
Housing costs as a share of income
The models in section 3 suggest several reasons why households would increase their lifetime expenditures on housing relative to income. We examine changes in household spending on housing relative to income, where housing costs include mortgage payments, utilities, property taxes, home insurance, condo fees, and other regularly occurring costs associated with homeownership that are collected in the American Housing Survey (AHS). There are several micro-level data sets with some measure of housing costs and income, including the Panel Survey of Income Dynamics, the Survey of Consumer Finance, the Consumer Expenditure Survey, and the AHS. Although each data set possesses its own advantages, we focus on the results from the AHS because the AHS has a larger sample than the other surveys. Also, the AHS has some geographic detail, which, as we explain further below, could potentially be important for identification. Finally, the AHS has a wealth of information about the home, the demographics of its occupants, and the way the home is financed.
We use observations from the AHS in the odd-numbered years between 1997 and 2005.
We limit the sample from 1997 onward because the data are consistent over this time and edit flags are available. To be included in the analysis, we required observations to have reported mortgage payments, at least 50 percent of salary income not imputed, and the households were homeowners. In the analysis, we focus on the ratio of total housing costs to income. However, our results are robust to other measures as well, including the ratio of total mortgage costs to income and the cost of servicing just the primary mortgage to income.
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A visual representation of total housing cost to income is presented in Figure 3 , the kernel density over our sample period. There is a notable rightward shift from 1997 to 2005 in these unconditional distributions. To more closely examine this rightward shift, we estimate a set of models of the form:
where h it is some measure of housing cost to gross income for family i and time t, and γ is a vector of time dummies. To ensure that the year dummy results do not arise from changing demographics, we include control variables, X, that measure basic information about the household, including educational attainment, the number of children, prime age adults, and elderly in the household. Further, we include a set of five age dummies for the head of household (20-29, 30-39, 40-49, 50-59, and 60-69) . 17 A Tobit model is used to estimate these equations because the dependent variable is left-censored at zero and we impose a right-censor at 80.
18 Table 2 reports results from differing specifications of equation (5). In all of the models, we include year fixed effects to examine the change in the ratio of housing costs to income over time for the mean household. The first column reports the estimates from a model that includes only year dummies. Column 2 reports the results for year dummies and basic demographic controls. As discussed above, the homeownership rate rose considerably during the sample period, resulting in a potential change in sample. To control for the possibility that the coefficients on the time dummies may be influenced by the influx of new homeowners, the model reported in column 3 includes the number of years the family has been living in the home and the number of years squared in addition to the demographic controls in column 2.
19 Finally, columns 4 and 5 include dummy variables for the metropolitan statistical area (MSA) of the household; column 5 drops those observations where the MSA is not reported while column 4 codes those observations as their own unique MSA.
In terms of the coefficients on the year dummies, all of the models show that the share of income devoted to housing has increased several percentage points from 1997 to 2005, and this result is robust to numerous specifications. 20 In terms of the demographic controls, we generally find that higher educated households tend to spend a smaller share of their income on housing, as do households with persons over the age of 60. The opposite is true of households with more than one prime age adult. Perhaps not surprisingly, the total housing costs-to-income ratio falls as age increases. Households whose heads are of age 60
to 70 pay about 5-7 percentage points less in mortgage payments relative to income than households in their 20s. As a robustness check, the models were estimated separately by year and the coefficients on the demographic variables changed little over time.
21 Although these demographic controls are interesting in and of themselves, the main motivation for including them is to ensure that the results for the time dummies do not arise from demographic changes in the sample.
One of the main implications from the model section was that those households facing binding financial constraints will benefit the most from financial innovations. Applying this logic, lower income households are more likely to face finance constraints than higher income households. To examine how the share of income devoted to housing varies by income, Table 3 reports models estimated separately for each income quintile. 22 The two groups that The model section also highlighted how households may benefit from mortgage innovations by age and educational attainment. Table 4 shows the results by age and educational attainment; the younger members of both educational groups-those with high school or less and those with some college or more-witnessed similar increases in the share of income devoted to housing costs. Additionally, when the models are estimated by income quintile interacted with educational attainment (not shown), the lower income groups in both educational categories witnessed the largest increases in housing costs-to-income ratios.
Possible alternative explanations
The increased expenditure shares on housing could arise for reasons other than those suggested by our models. For instance, over the period we examine, house prices increased sharply and steadily. If households' expectations about future gains subsequently increased, then households may increase their demand for housing and increase their share of income devoted to housing. Another possible reason for increased expenditure shares on housing could arise from expectations that future income will be higher, leading to increased spending on housing and on other goods as well. We investigate each of these possible explanations in turn.
Although house prices increased significantly during our sample period (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) , the changes were less than uniform across the country. In particular, several locations along the Atlantic and Pacific coasts witnessed tremendous increases whereas many other areas, especially in the south, experienced much more muted increases. To illustrate this point, Figure 4 shows the kernel density of house price appreciation from 2000 to 2005 for the MSAs in our sample. 23 We split the AHS data into four quartiles based on the change in home prices, and then re-estimate the models for each group. 24 The results are presented in Table 5 . As a baseline, column 1 presents the model estimates from the entire sample and replicates the results in Table 2 . The change in expenditure shares varies somewhat across regions, but not systematically with the degree of local housing market conditions. However, if expectations for house price appreciation are influenced not by local conditions but instead solely by national conditions (which we find unlikely), then the results in Table   5 do not rule out the possibility that increased expectations of appreciation could be partly responsible for increased expenditures shares on housing.
Another possible explanation for our results is that spending shares on all goods may have increased, perhaps as a reflection of increased future income expectations. After all, the aggregate savings rate fell considerably during our sample period. To examine this hy-pothesis, we examined information from the Consumer Expenditure Survey (CES). Relative to the AHS, the CES does not contain geographical information or detailed information on costs associated with the servicing of property debt. However, an advantage of the CES is that it does contain information on expenditures other than housing costs. We compute several expenditure share measures using these data from 1994 to 2003 and run regressions similar to those using the AHS data. The results are presented in Table 6 . In the first column we show results from a regression of spending relative to income that excludes housing on a set of year dummies and demographic characteristics for households that are homeowners.
Between 1994 and 2003, there appears to be a slight decrease in the share of income devoted to non-housing consumption. The second column shows the same basic regression but where the dependent variable is the share of income going to mortgage payments. Roughly speaking, the decrease in the share of income going to other consumption goods is matched by the increase in income going to housing. This result is interesting in that it suggests that the increase in expenditures for housing did not come directly out of saving but instead out of consumption of other goods. 
Mortgage and demographic characteristics
The empirical sections above examined homeownership and the share of income devoted to housing of homeowners. In this section, we examine the choice of mortgage characteris-tics. Recall that according to our model, younger, cash-constrained households with steep expected income profiles would stand to benefit from mortgages with low initial payments.
One way households can reduce their mortgage payments, at least for a time, is to finance their housing consumption with mortgage products that have relatively low introductory interest rates.
The AHS data contain limited information about the primary mortgage of homeowners, including the interest rates for the primary and secondary mortgages. Using this information,
we construct an average mortgage interest rate where the interest rates are weighted by the value of the mortgage. We then examine the relationship between interest rates and demographic characteristics, and those results are presented in Table 7 . Before discussing the results, an important omitted variable in our models is credit quality. Given the importance of this variable, the results in Table 7 have to be viewed with greater skepticism than the results in the previous tables. With that caveat in mind, the results in Table 7 are entirely consistent with our models.
The first three columns of Table 7 are probit models where the dependent variable equals one if the average interest rate is in the lowest quintile for a year. The first column shows the results for the entire sample and the second and third columns estimate the models separately by whether households are in the bottom or top half of the income distribution.
In addition to the controls used in Tables 2-6, the controls in Table 7 also include dummy variables for the income decile of the household; it is hoped that these controls may be correlated with the unobserved credit quality of households.
The first three columns of Table 7 show that households headed by individuals with at least some college education are more likely to be in the lowest interest rate quintile.
However, this result may be tainted from a positive correlation between education and credit quality that is not captured by the income deciles. The remaining rows of the table show the coefficients for the age dummies; in all three columns, younger households are more likely to have lower interest rates on their mortgages. This result is somewhat surprising as credit quality is likely to be inversely related to age. Comparing columns 2 and 3, we find that the age profile of interest rates is greater for lower income households than for higher income households. Again, lower income households are more likely to face the constraints addressed in our model, and therefore may be more inclined to choose mortgage instruments that offer initially low interest rates. We also estimated models where the dependent variable is the average interest rate; those models yield results that are qualitatively very similar to the probit results.
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Conclusion
Over the last decade there have been several innovations in mortgage markets, such as the lowering of down payment requirements, the increased flexibility in repayment schedules, and the reduction of costs associated with extracting equity from homes. We develop a model that generates testable implications of how these innovations would affect household behavior. For instance, the lowering of down payment requirements should result in homeownership increasing, especially for young people who are traditionally cash constrained. In fact, we show that between 1994 and 2004, the homeownership rate for young people rose sharply. Our model predicts that lower down payments and more flexible mortgage payment schedules should lead to higher housing consumption for previously constrained households.
Empirically we document that households have increased the share of their income devoted to housing by a substantial margin. The result is robust to the changing composition of households and also to location; the share of income devoted to housing costs has increased significantly in markets, regardless of what happened to housing prices in those markets.
Finally, we find that young educated households have dramatically increased their housing expenditures between 1995 and 2005, but appear to be financing these expenditures with mortgages that have relatively low interest rates. We interpret this finding to be suggestive that these households may be financing their increased housing consumption with alternative, flexible mortgage products.
Gerardi, C., Rosen H., and Willen, P. 6 See LaCour-Little (2000) for an excellent summary of the role of technology in mortgage finance.
7 See Barakova, Bostic, Calem, and Wachter (2003) .
8 Vickery (2006) documents that the choice between fixed-rate and adjustable-rate mortgage loans is very sensitive to the level of interest rates. Koijen, van Hemert, and Van Nieuwerburgh (2006) show that the variation in the total share of adjustable-rate mortgages over time is linked to the bond risk premium embedded in mortgage interest rates.
10 While demand for alternative mortgage products surged in the early 2000s, these products could not be considered new at the time. For example, the graduated payment mortgage was first offered in 1977. See Alm and Follain (1984) for an analysis of the possible consumer gains to using this and other flexible mortgage products. Campbell (2006) notes that, historically, consumers have been slow to demand financial products that would seemingly be welfare enhancing. See Krainer (2006) for further discussion on the prevalence of alternative mortgages.
11 The down payment and income constraints arise, in part, because of information asymmetries between borrowers and lenders. The down payment constraint guards against moral hazard that might lead borrowers to default on their loans. The payment-to-income constraints can be justified by the notion that lenders might not know what a borrower's true income growth prospects are.
12 The results in Figure 1 hold using other datasets as well.
13 Dynan, Elmendorf, and Sichel (2007) have explored this idea, arguing that innovations in mortgage markets may have helped households to better smooth nonhousing consumption. Hurst and Stafford (2004) examine the propensity to refinance for liquidity-constrained and non liquidity-constrained households.
14 Housing services, the variable in the consumer's model, is difficult to measure. We assume that most households that became homeowners increased their flow of housing services from when they rented.
15 For more comprehensive discussions on the increase in the homeownership rate, see Bostic and Surrette (2000) , Gabriel and Rosenthal (2005) , and Li (2005) . 16 We examined primary mortgage cost to abstract away from a change in debt structure of households, such as a shift away from revolving credit to a home equity line of credit or a second mortgage.
17 Households headed by individuals 70 years old or older are excluded. The results in this paper are robust to a wide array of other measures of demographics.
18 The results are robust to choice of the right-censoring value.
19 Our results are robust to a other specifications that control for new homeowners. 20 The general result that the share of income devoted to housing has increased is consistent with results using other data sets, including the Survey of Consumer Finances, the Panel Survey of Income Dynamics, and the Consumer Expenditure Survey.
21 One of the implications of the model is that the share of income devoted to housing would become more constant over time. However, discerning whether a flattening of the age-housing cost profile has occurred is difficult using a data set that spans only 8 years.
To make more definitive statements whether housing costs-age profiles have changed shape, data for a sufficient period of time after the changes in mortgage markets have taken place would be required. The results presented here are limited to suggesting that more is being spent on housing for all age groups.
22 The sample sizes in Table 3 are skewed to the higher income quintiles because the income quintiles are computed using the entire AHS sample, which includes renters. Renters tend to have lower incomes than homeowners. The results are robust to income quintiles being computed using only homeowners.
23 We examined the price change for a number of different periods, and our results are robust to the time period examined.
24 Several of the models run in Table 2 control for MSA in that a dummy variable is used for all time periods. This dummy variable will pick up mean differences in housing expenditures-to-income by region but will not capture changes in housing expenditures-toincome by region.
25 There are several reasons why our results can be consistent with the decline in the national savings rate. First, the regressions in Table 6 represent the mean household whereas the national savings rate, in essence, weights households by income. As we saw previously, higher income households did not increase their housing expenditures as a share of income by as much as lower income households. Further, the decrease in the official national savings rate stems, in part, from an increase in health care expenditures. In the official statistics, employer contributions also go towards consumption, which reduces the savings rate.
26 We also examined other observable characteristics of the mortgage, such as whether the mortgage is adjustable or not. Unfortunately, the AHS data do not provide other information on how and when the interest rate is adjustable. For instance, a traditional 10-1 ARM would be coded the same as a 1-year ARM that offered a low initial teaser rate. Results from tobit models of the log of salary and wage income on a fourth-degree polynomial of age for each of three education groups. The models were estimated using data on full-time workers from the 2000 decennial census. parentheses + significant at 10%; * significant at 5%; ** significant at 1% Demographic controls include the same variable reported in tables 2-6, dummy variables for income decile, and dummy variables for SMSA.
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